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report, was the deep divergence 
of the rosada lineage at the base 
of the Conolophus clade. “The 
species alters the current thinking 
about the timing of diversification of 
land iguanas, which was previously 
supposed to have occurred in the 
Pleistocene era,” the researchers 
write. 
“In addition to the taxonomic 
implications, this form, which we 
recognise as a good species, is 
very important because it carries 
substantial evolutionary legacy, being 
basal to all other land iguana remnant 
populations.” 
Land iguanas have also suffered 
from hunting and the introduction by 
man of alien species, such as dogs, 
cats, rats, goats, donkeys, cattle and 
pigs, which has led to the loss of 
several indigenous species.
All iguanas from the Galapagos are 
a source of conservation concern, 
Gentile says. Humans have strongly 
and severely impacted both marine 
and land iguanas. Tourism may be 
a fundamental source of benefits 
for the islands, he says, but some 
initiatives that are being planned, 
such as the construction of a jet 
airport on Isabella and a relaxed 
fishing policy, could accelerate the 
decline of the archipelago.
“Available data indicate that the 
population size of the pink iguana is 
very small,” says Gentile. An urgent 
conservation program is needed, 
he argues. This newly recognised 
species based on currently available 
data would be assigned to the 
‘critically endangered’ category 
of the International Union for the 
Conservation of Nature (IUCN).
Overlooked: Researchers have identified a new ‘pink’ species of land iguana in the
Galapagos. (Photo: Gabriele Gentile.) 
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Why did you change careers? 
Although computing is certainly 
fast-paced and varied, I found 
myself reading science journals 
in the evenings for intellectual 
stimulation. Looking at advances in 
modern biology, I realized that there 
were opportunities for people with 
strong computer skills, and that I 
could combine my vocation with 
my avocation there. Many of my 
colleagues were surprised, but not 
a few were envious! I think burnout 
is a real risk in the computer field 
and people need to move to new 
challenges to stay fresh.
Why did you become a theoretical 
biologist? As an undergraduate I 
worked hard at pure math, but was 
interested in its applications — I 
thought I’d become an astronomer, but 
I was always fascinated by biology. My 
only undergrad biology course, which 
seemed accessible to a mathematician 
who could program computers, was 
‘Models in Ecology’ by Prof. Jyri 
Paloheimo. He mixed bifurcation and 
chaos theory with practical fisheries 
management models; I owe him a great 
intellectual debt.
What advice would you give 
someone thinking about switching 
to biology from math or physics? 
Do it! It’s fun, but be prepared for some 
hard work. Unlike math and physics, 
success in biology requires learning 
a large number of disparate facts 
about how organisms work. Don’t be 
discouraged; look to role models like 
Seymour Benzer, Robert May, Albert 
Barabaszi to see how it can be done. 
One of the best things about modern 
biology is the explosion of data, which 
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What are bacterial predators? 
Alfred Tennyson’s oft-quoted phrase 
“nature red in tooth and claw” 
starkly reminds us of the prevalence 
with which some animals hunt, grab, 
tear, kill, dismember and eat other 
animals. Unbeknownst to the great 
poet, his word craft also figuratively 
alludes to predatory violence 
amongst unseen microbes. (Although 
“nature slimy in adhesin and lysin” 
more literally describes predation by 
bacteria, it doesn’t quite pass poetic 
muster.) Despite some debate about 
the semantics of bacterial predation, 
here we shall consider as predators 
any bacteria that kill other microbes 
and consume them as a nutritional 
resource. 
How common is bacterial 
predation? Dozens of predatory 
bacterial species, representing 
a wide range of taxa, have been 
identified, but much remains to 
be learned about the full diversity 
of predatory bacteria and the 
mechanisms by which they 
encounter, kill and consume their 
prey. Bacterial predation occurs 
in terrestrial, marine and extreme 
environments.
What features do bacterial 
predators share? All predatory 
bacteria have the ability to degrade 
the polymeric compounds that 
compose their prey, and most 
species engage in some form of 
active motility, which allows them to 
‘search’ for prey rather than merely 
wait for accidental encounters. 
How do distinct modes of 
bacterial predation differ? 
Predation by bacteria can be either 
a facultative or an obligate mode 
of resource acquisition. Predator 
attacks can be made by individuals 
or by social groups — bacterial 
‘wolfpacks’. Mechanistically, 
bacterial predators can attack their 
prey either by some form of cell–cell 
contact, or remotely by the action 
Quick guideputs researchers interested in theory 
and modelling in an ideal position.
If you knew earlier on what you know 
now, would you still pursue the same 
career path? I would have moved 
back into biology much earlier. I was 
seduced by money and career success 
in computers, so greed kept me staying 
there longer than I should have. I am 
more fulfilled thinking about and doing 
biology, although much poorer.
Who would be at your ideal 
conference? I’d love to be marooned 
on a desert island (with whiteboards, 
or at least a smooth sandy beach 
to scribble on) with Michael Lynch, 
Ralph Greenspan, Norbert Perrimon, 
John Mattick, Michael Wade, Thomas 
Whitham, Sara Via and Allen Moore. 
Perrimon, Mattick and Greenspan each 
have their own unique perspectives on 
how complex gene networks might work, 
while Whitham, Wade and Moore extend 
evolutionary network thinking to social 
and ecological communities. Via and 
Lynch are the brilliant sceptics whose 
smart null hypotheses keep everyone 
else grounded in facts. I’d like to hear 
this group discuss how natural selection 
affects the interaction of molecular/
genetic and ecological networks. 
Do you have a scientific ‘hero’? If 
I had to choose just one, it would be 
E.O. Wilson. I highly recommend his 
autobiography to early career scientists.
What is the importance of 
theoretical and computational 
approaches in biology? I’m biased: the most important work in biology 
today is being done by reductionist cell 
and developmental biologists who find 
out how life works, one hard-won  
fact at a time. However, their 
discoveries sometimes seem to make 
an enormous scree pile of loosely 
connected nuggets of information. 
The job of theoretical biologists is 
twofold: first, to discern pattern in 
the mountain of facts and propose 
testable hypotheses which simplify the 
mountain’s structure; and second, to 
apply quantitative methods from theory 
to sharpen the analysis of experimental 
data. The second job perhaps 
carries less prestige in the theoretical 
community but arguably is as 
important as the first. Computational 
biologists add one more task to the  
list: building the data and information  
rich systems which facilitate access to 
and use of the mountain of facts. 
What do you think about the 
‘electronic revolution’ in 
publishing? The value of online tools 
will only increase with time as the 
mountain of facts grows higher and 
broader. This is why it is essential that 
information be freely available: the 
public pays for most non-proprietary 
research, and should have full access 
to it (after the shortest blackout 
period compatible with keeping for-
profit journals in business). Freedom 
of access alone is not enough, 
however: structured repositories for 
data sets large and small are essential 
and use of them should become 
mandatory. 
What ethical obligations do 
biologists have? Our first ethical 
obligation is education of the public 
and decision makers. The gap 
between what science understands 
and what the public comprehends 
grows ever larger. Lawmakers don’t 
understand the scientific method, 
with its inherent uncertainties and 
lack of dogmatic answers to complex 
questions. They need our help. Talking 
about the role of researchers in public 
policy Daniel Pauly recently remarked 
that providing impartial, relevant, 
expert advice both to governments 
and to the interest groups which 
pressure them is where biologists can 
have the greatest impact.
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